In the field of neuromorphology (neuroanatomy and neuropathology), it is important to study the nervous system from the view points of neuronal somata, nerve fibers, glia, blood vessels, pathological foci, etc. However, in recent years studies have tended to concentrate on cell somata such as neurons and glia. There is therefore a lack of data regarding nerve fibers and glial fibers, especially nerve fiber axons. One of the reasons for this may have been the lack of a suitable methodological technique which can evaluate nerve axons or glial fibers. In this study, we applied our own evaluation methods for the study of the spinal cord white matter and present the results of this study together with additional data in relation to axonal morphology.
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Material and Methods
Twenty spinal cords without gross pathological findings were selected from cadavers for anatomical dissections. The ages ranged from 45 to 88 years. The cadavers were injected with a 10% formalin solution (3.7% formaldehyde water solution) using an intermittent pulsation pump from the femoral artery with opening of bilateral femoral and internal jugular veins for the purpose of drainage. After removing the whole length of the spinal cords together with the covering dura mater, the cords were cut into spinal segments. Then, the fifth cervical segments were fixed in 10% formalin for a further week. This was followed by secondary fixation in chromic acid for two weeks at room temperature and a further week at 37°C in an incubator. The material was washed in a pipette washer with siphon mechanism, and was dehydrated through immersion into a graded series of alcohol. The spinal segments were embedded in nitrocellulose (celloidin). The blocks were sliced transversely at 30 μm thickness. We stained selected sections with Kultschizky, K-B, LPH or MGG methods. Details of the staining methods were given in previous papers [1] [2] [3] [4] .
Results
In sections stained by discriminative methods 1) such as LPH, MGG or modified HE, it is possible to evaluate nerve fibers from the morphometric point of view. Characteristic common findings by LPH and MGG stains in all cases are described below (Refer to Figs. 1 and 2).
(1) Site 1
In the posterior fasciculus, axons in the medial part are finer than those in the lateral part (See left half of 1 in Fig. 2) .
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Masakazu SHIBATA 1) , Noboru GOTO 2) , Jun GOTO 2) and Naoko NONAKA . Thanks to the minimum shrinkage ratio (10 ± 0% in length) which this technique allows, it is possible to evaluate the sizes of nerve axons, and to compare the arrangement of nerve fibers in various parts of the spinal white matter. As the axonal sizes reflect nerve conduction velocities, we would like to emphasize that these sizes or the differences in the arrangement of axons may be important for a better understanding of neurosymptomatology.
(2) Site 2
In the anterior border of the lateral fasciculus, there are small groups of thick axons (located in oblique direction from left upper corner to right lower corner, in 2 of Fig. 2 
). (3) Site 3
Although textbooks 5) mention the existence of a fasciculus posterior proprius near the gray matter, there are actually no morphological differences between nerve fibers adjacent to the gray matter and nerve fibers in other parts of the posterior fasciculus. (4) Site 4
There are no characteristic findings adjacent to the lateral border of the anterior horn (left one third of 4 in Fig. 2) . (5) Site 5 In the superficial layer of the posterior part of the lateral fasciculus, there are sizeable number of large axons packed closely together, compared to the deep layer which contains diffusely arranged axons (left one third of 5). (6) Site 6
In the anterior part of the lateral fasciculus, axons are intermingled from middle to fine in size without any characteristic arrangement (6).
Discussion
It was not known, up to now, that the spinal white matter contains different size axons and shows different arrangements from site to site. For an accurate evaluation of nerve fibers, it is very important to measure or to compare the sizes of axons correctly. The staining methods adopted for this study can show nerve fiber axons with a minimum shrinkage ratio (10% ± 0 in length) [1] [2] [3] [4] . Although the Marchi method can demonstrate degenerated myelin sheaths as a bundle, it makes it difficult to show the axons. The Nauta method can show degenerated axons in experimental animals, but the size of axons is difficult to measure and this method is not suited for human material. Silver impregnation methods can demonstrate axons nicely; however these methods usually cause strong shrinkage which may result in difficulties in the measurements of axon sizes. Furthermore, the silver impregnation may also show other fibers, such as glial fibers 4) . Our staining method, which partly makes up for the deficiencies found in other methods, led us to the following findings. 1 The reason why there is a difference between the medial part and the lateral parts of the posterior fasciculus, is uncertain. 2 Regarding the small groups of thick axons in the anterior border of lateral fasciculus, their functions and relations in humans are not known. 3 It is impossible to find any morphological differences between the fasciculus posterior proprius and the rest of the fasciculus posterior. 4 Few nerve axons are found adjacent to the lateral border of the anterior horn (which is considered to be the site of the fasciculus proprius). 5 The superficial layer of the posterior part in the lateral fasciculus is considered to be the site of the spinocerebellar tract, while the deep layer of diffusely arranged axons is considered to be the site of the lateral pyramidal tract. 6 In the anterior part of the lateral fasciculus, the axons are intermingled from middle to fine in size.
As a conclusion, we can say that our study has shown that (1) the arrangement of axons in the spinal cord white matter is not even, and that (2) the size of axons varies from fine to large. However, (3) in the present state of our knowledge, we cannot find any correlation between those characteristics and the function of the spinal cord white matter. 
